The urban sprawl has an important impact on the socio-economic evolution of a city as well as on its environment. A defining characteristic of the western European capitalist city, the urban sprawl was not often observed in the urban areas of the Eastern Europe. However, it has become more and more relevant after the 90s because the transition to the post-socialist era determined an increasing development of the sub-urban areas of the cities from the ex-communist bloc. This paper studies the case of the postsocialist Romania, focusing on a couple of major cities, trying to underline the different types of urban sprawl that flourished after the fall of the communism, under inconsistent and ambiguous laws. The analysis will be a chronological one starting with the year 1990 and finishing with the year 2015. The period of time is restricted to the availability of the database that will be used, respectively, CORINE LAND COVER. Therefore, the aim of this paper is to identify the spatial and temporal patterns of the urban sprawl in the postsocialist Romanian cities, as well as to test methodologies and also the viability of the CORINE LAND COVER database for this type of analysis.
INTRODUCTION
The urban sprawl has an important impact on the socio-economic evolution of a city as well as on its environment. Yet, despite being a defining characteristic of the western European capitalist city, the urban sprawl was not often observed in the urban areas of the Eastern Europe, before the 1990s. However, it has become more and more relevant after the 90s because the transition to the post-socialist era determined an increasing development of the sub-urban areas of the cities from the ex-communist bloc. The causes are numerous, being related to the smaller prices of the land in the peripheries, the desire for an individual living lifestyle, as well as the multiplications of the forms of mobility, especially the increasing use of the automobile and one should not forget the demographic causes, even though the latest one is not necessarily true for the postsocialist cities as they had a low or negative natural population growth [9] , [10] , [11] .Moreover, one should consider the fact that in the past 20 years, the built area in Europe increased by 20%, while the population increased only with 6%. [12] .
Defined in the European Union policy documents as the extensions outside the core city of the residential zones, along with commercial and other various types of zones; all inducing substantial environmental, functional and landscape changes [10] , one should note the negative dimension that surrounds it. Often associated with the loss of green and open spaces [1] , high level of motorization and air pollution [2] , [5] , as well as other environmental issues [1] , [5] the urban sprawl is an undeniable consequence of the necessity to adapt to new consumption patterns, particularly the need for space and comfort of the population, doubled, generally, by maladjusted urban planning strategies.
Furthermore, as Galster et al. [4] identify, the urban sprawl is a multidimensional phenomenon with a variety of spatial manifestations, such as leapfrog development, ribbon sprawl, commercial strip development, low-density sprawl poly-nuclear growth etc. Therefore, this paper studies the case of the post-socialist Romania, focusing on three major cities: Cluj-Napoca (324576 inhabitants) , Craiova (253200 inhabitants) and Brăila (180300 inhabitants), each characterized by different intensities of the urban land dynamics (see fig.1 )
The main objective is to identify the patterns of spatial changes in what concerns the land-use of the urban areas between the years 1990-2012 in terms of landartificialization of the natural (green urban) and semi-natural areas (agricultural land), but also in what concerns the already impervious surfaces existing in cities such as commercial and industrial ones. It should be noted that the paper focused on the phenomenon of urban sprawl, regarded as the extension of the discontinuous urban fabric (residential use), as well as the conversion of other types of land-use into it over the data frame of the study.
Therefore, the main research questions are as it follows: firstly, it is possible to identify a correlation between the urban sprawl and the growth of population in the three 
MATERIALS AND METHODOLOGY
For our study of the urban sprawl in three post-socialist cities from Romania (Brăila, Cluj-Napoca and Craiova) was conducted using the Corine Land Cover(CLC) raster database developed by the European Environment Agency (EEA). As the main focus of this study was the post-socialist urban sprawl, the time period of the study was restricted to the years between 1990 -2012 for which CLC raster data was available.
(resolution of 100 m × 100 m, version 16, 04.2012). The CLC database consists of an inventory of land cover classified in 44 classes, derived from different satellite images.
The three cities were chosen based on their population (small, medium and large city) and also because they each represent a distinct category of urban areas for the post-1989 Romania: Cluj -Napoca is an urban area focused on the development of the tertiary services, Craiova merges the socialist industrial heritage with the development of the tertiary services, while Brăila is an urban area where the industrial socialist legacy is still very present. Moreover, as the map in figure 1 shows, they also represent three distinct categories in what concerns the dynamics of the agricultural land included in the city boundary in order to be built on. during the years 1993-2015. It should, however be noted that the map only refers to the cities that exists in 1992, and not to those declared thereafter.
The methodology followed in this paper for the analysis of the three Large Urban Zones (LUZ) (Brăila, Cluj-Napoca and Craiova) has focused on highlighting the changes in the urban fabric using the extracted CLC rasters for the 4 years available (1990, 2000, 2006 and 2012) . Therefore, the methodological approach was divided in two main steps. The first step was the preparation of the database -the identification of the classes necessary for the analysis, mainly focusing on the raster reclassification, and therefore assigning new values for each cell containing a type of land-use of interest for the study as it follows: 1 = urban fabric; 2 = industrial areas (IND); 3=agricultural land (AGR) and 4 = green urban areas (GUA), while 0 designated the cells with no interest for this research. The second step consisted in the quantification of the changes that appeared during the period of study, in order to delineate the spatio-temporal dynamics of urban sprawl, using various mathematical operators and functions with the aid of the reclassification tool (Reclassify) as well Raster Calculator Tool from ArcGIS, which allows the aggregation of the new reclassified layers in order to create a new complex layer were the cells with the new values offer information about the changes in the urban landscape. Additionally, in order to get a more in-depth view over dynamics of land-use changes and the susceptibility of the three categories mentioned above to be converted into discontinuous urban fabric, we also calculated the total of the other types of land that were converted into urban fabric during the time of study (OTH). Also, model Builders were implemented, when possible in order to decrease the time and the number of geoprocessing operations.
Furthermore, with the aid of statistics methods the annual percentage of changes in urban land cover (agricultural land, green urban spaces, industrial areas) and demography patterns of land-use changes, a percentage of the multi-annual changes was calculated for the three classes of land-use that were studied for the three cities. Further, the percentage of the extension of the discontinuous urban fabric was also calculated being weighted by the city area (large urban zone), in order to reduce any influence of the city area in what concerns the general trend of the urban sprawl dynamics.
RESULTS AND DISCUSSIONS
The urban sprawl phenomenon represents one of the many challenges of the postsocialist city, a challenge derived from an impromptu and incomplete transition to the liberal regime. We witness an important extension of the residential and commercial areas in the peripheries of the cities [13] as an indirect consequence of the privatization and the transition to the market economy. Moreover a densification of the initial core of the cities, as well as an increased growth of the impervious surfaces to the detriment of the green and open spaces is observed as a result of a loophole in the legacy of the socialist landuse plans that placed the entire residential areas in the vague category of « residential use » , without differentiating the open and green spaces as an individual type of land-use, therefore the conversion could be made without changing the land-use type as the new legislation demanded [7] .Hence, being confronted to a change in ownership in what concerns the majority of terrains and an increased demand from the private market agents, the post-socialist city faced a test in controlling the chaotic spatial development, a test, which due to the communist regime, was not prepared to pass it easily, even 20 years after the 1990.
As all the other ex-communist countries, Romania makes no exception in what concerns the difficulty to control the urban sprawl phenomenon, the urban areas being confronted in the last two decades to an important growth of impervious surfaces. To that end, the analysis of large urban zones of Brăila, Craiova and Cluj-Napoca highlights the spatial dimension of the urban sprawl in the years 1990 -2012. (see Fig. 3 ). Hence, for all the three urban areas, it could be observed that the discontinuous urban fabric increased in surface, even though the population which is cited by the literature [3] as being one of the main factors that triggers the urban sprawl, did not increase considerably or it even decreased in what concerns the city of Brăila. (see fig. 3 ) Furthermore, the percentage of the extension of the urban fabric for Brăila is 27%, for Craiova -20%, while for Cluj-Napoca the value is only of 11%. Nevertheless, one could imply that there could be at least some kind of connection between the population growth and the phenomenon of urban sprawl. In fact, the correlation coefficients obtained were as it follows: 0.30 for Cluj-Napoca and -0.08 for Craiova. On the other side, one could argue that the population does not play a definitory role in what concerns the phenomenon of urban sprawl, as shown by the figures for Brăila. In fact, the city that shows quite a rampant sprawl is the city where the population decreased, the correlation coefficient being a strong negative one (-0.70). Yet, this could be explained by the fact that over the last twenty years the city has lost a lot of its population due to an inefficient economic and industrial transition and the population that remained preferred to move outside of the cluttered city center or the former industrial neighborhoods into the peripheral zones. In fact, a better correlation is obtained in what concerns the housing facilities dynamics and the extension of the boundary of the buildable area of the city (Cluj-Napoca -0.90; Craiova -0,78; Brăila -0,98) proving a paradox: in a country where the demographic dynamics are modest or even tend to drop, the building of the residential complexes is flourishing. (see fig.3 ) In what concerns the type of land converted into discontinuous urban fabric, one could note that the most vulnerable category is represented by the green urban areas, followed by the former industrial zones, and finally the agricultural land (see fig.4 ). Nevertheless, this is contrary to what the literature [6] , [8] identifies as the most susceptible land-use category to artificialization (the agricultural areas), at least in what concerns the specificities of urban sprawl in North America and Western Europe.
One could see that the pression to convert the green spaces was and still remains very high. More than 20% of the land that was converted into discontinuous urban fabric during the last 2 decades is represented by green open spaces for all the three urban areas, emphasizing an important negative effect of the intensive artificialization of the post-socialist era. The pression on the agricultural land does not seem very important, but this could be a false positive result due to the limits of the database used for this study -the low resolution. However, analyzing the patterns of the spatial extension of the discontinuous urban fabric, it can be seen that the most common patterns is the densification of the initial core of the built area (see fig.3 ), therefore it is logical that the main affected categories of land-use to be the green areas as well as the industrial zones (see fig.4 ).
In what concerns the conversion of the industrial areas, the intensity of the conversion depends on the efficiency of the tertiarization of the economy and the revalorization of the former socialist industrial zones. In fact, the socialist heritage plays a significant role in what concerns the percentage of the industrial areas converted into discontinuous urban fabric: the more the city was massively industrialized, the more relict industrial areas are nowadays changing their use, if not being abandoned, as the cities do not dispose of the necessary work-force, as well as the raw materials anymore (see Brăila and Craiova).
As mentioned, earlier in the paper, the urban sprawl is a phenomenon with a multiplicity of spatial structures. Thus, in what concerns the spatial patterns of it in the post-socialist Romanian cities, the analysis of the three urban areas allows us to identify the densification of the inner urban area (Cluj-Napoca, Craiova and Brăila), but also the leapfrog development mixed with the linear development along the major transport axis (Cluj-Napoca and modest beginnings for Craiova). One could see that the bigger the city, the more diversified the manifestation of the urban sprawl phenomenon, as it is submitted to a variety of demands from the population. However, it should be also taken into account the possibilities that the natural conditions offer in what concerns the presence of different types of urban sprawl. It is logical that for both Cluj-Napoca and Craiova will ultimately evolve towards a poly-nucleated development, as the relief (plain) allows it, while Brăila does not "benefit" from the same "favorizing" elements, the densification of the initial urban core being the "optimal" spatial solution.
To sum up, confronted with an inconsistent legislative basis, a growing anthropic pression (housing and market demands), the three post-socialist cities which were analyzed became the "ideal terrain" for the flourishing of the urban sprawl phenomenon. Despite using a database with a resolution that may not allow us to capture in detail the phenomenon of urban sprawl, at least in what concerns the categories of land affected by it, this being a limit of this study, one cannot deny the fact that the database allowed us to compute general spatial metrics which permitted the observation of the general trend of the evolution of the urban form over time, emphasizing the increased trend of spatial extension of the urban fabric.
CONCLUSION
To conclude, the phenomenon of the urban sprawl should be considered one of the main challenge of a world, where more than half of its population lives in highly urbanized areas. If taken into account also the fact that it poses a threat to the intensively promoted sustainable development, one could see the importance of why we need to address and deal with it.
The results obtained from the analysis of the three case studies stress out the fact that, for the Romanian post-socialist cities, the urban sprawl is an undeniable phenomenon which is generally associated with the building of new residential areas outside the limits of the built-up area inherited from the socialist era, as the population tried to escape the confinement of the continuous and suffocating urban fabric. Moreover, one could not find a defining correlation between the population growth and the phenomenon of the urban sprawl. A stronger correlation (close to 1 -see Brăila) was observed for the growth of housing facilities in connection with the urban sprawl, proving on one hand that the residential extension is the main type of sprawl for the Romanian post-socialist cities, and also on the other hand that the extent of the built space in a context of a modest and / or negative demographic dynamics illustrates the particularity of the urban expansion in Romania , fact that could be extended even to Eastern Europe; Therefore, the urban expansion is not in fact a direct consequence of the growth of the population, but of the development of the individual housing preferences, amid the rise of the middle class . Consequently, in order to convey to the sustainable development that is nowadays promoted worldwide, the Romanian legislation, as well as the operational tools need to be rethought and readjusted in order to obtain an effective urban planning. In fact, ensuring the coherent development of peri-urban areas is a key element in ensuring not only a high level of quality of life for the population, but also a territorial cohesion for the hinterland, bringing into attention a better management of the urbanrural relationship and limit the urban sprawl.
All in all, Romania still remains a geographic "entre-deux" which tries to mimic the model of the western neo-liberal city, but in the same time it has to deal with the variety of the issues derived from a chaotic transition, which created forms without substance, the quasi-uncontrollable urban extension being in fact one of them.
